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PE®EPAT JJUITJIOMHOM PABOTBHI
Koauna Beponuka Uropesna

JluarHocTuka  Jgerpajanud  NOJMMEPHbLIX  MATepHAJIOB  NpH
TeMIEPATYPHOIl HMMHUTANMH HX CTApPeHMsl MO0 CHEeKTPaM NPONYCKaHUs
TeparepuoBoro YacTOTHOIO AUANA30HA c NpuMeHeHueM
MHOTONapaMeTPU4YecKOro aHAJIN3a

Hayunbie pykoBogurenu — crapumnii HayuHslii cotpyauuk ['HY «MHCcTUTYT
¢busuku umenu b.M. Crenanosa HAH benapycw» JIsxnosuu A.B, nouieHT kadenpsl
na3zepHoit puzuku u crnekrpockonuu bBI'Y, nokTop ¢uznKo-MaTeMaTHYECKUX HAYK
MenbsHaukoBa E.A.

JIMIIoMHOE HCCleJOBaHUE COCTOMT W3 BBEIEHUA, 4 TJaB, 3aKIIOYCHUS,
CIIMCKa MCMOJIb30BAHHBIX UCTOYHUKOB (23), CIUCOK OMyOJMKOBAaHHBIX padoT (4) u
3anuMaetr 44 crtpanuubl. B aumioMHONM paboTe mpeactaBieHo 2 TaOmuibl, 25
PUCYHKOB.

KiroueBble ciioBa: TepareploBblii 4YaCTOTHBIA JMAIa3oH, TeparenoBas
CIEKTPOCKONHSI BO BPEMEHHON 00J1acTH, METOJ MPOEKIMH Ha JIATEHTHBIC
CTPYKTYpBl, OKOHHAas (YHKIMs, MHOTOIApaMETPUYECKUN aHalu3, TOJIUMEDPHI,
noJiukapOOHaT.

O0beKT ucciaer0BaHus— 00pasilbl IBYX pa3HOBUIHOCTEN MOJIMKapOOHAaTa.

Heas wucciaenoBaHusi: NPUMEHEHHWE M OLIEHKAa METOJla TeparepuoBOM
CIIEKTPOCKOTIMM BO BPEMEHHOW 00JacTU B KOMOMHAIIMM C  METOJaMH
MHOTrOMapaMeTpUYECKOro aHaiau3a Ui KiacCupUKaluu ABYX Pa3HOBUIHOCTEH
noJiukapOoHaTa Mo CTENEHU CTapeHUsl.

MeToabl MCCAeTOBAHUS: MemOObl NOO2OMOBKU 00paA3y08: TEMIIEpaTypHOE
MOJICTTUPOBAHUE CTApCHUS C TIOMOIIBIO TEPMOTPEHUPOBKH; MemoObl UMeEPeHUs.
0bpazyog: TepareproBas CHEKTPOCKONHUS BO BpPEMEHHOW 00JacT;  .memoosvi
npedoopabomku dannsix: ycrpanenue dpdexra @adpu-Ilepo okoHHOM GyHKIIHUEH,
NepexoJl OT BpPEMEHHBIX (OpPM K CIEKTpaM IMPOIYCKaHUS C TOMOIIBIO
npeoOpazoBanus  Dypwre, crnaxuBanue  Quiabtpom  CaBuikoro-I'omnes;
MHO2ONnapamempuyeckue memoosi: METOH TPOCKINU Ha JIATCHTHBIC CTPYKTYPHI;
Memoovl 8blO0PA CNEKMPATILHBIX NePEMEeHHbIX. METO]] KOMOUHAIINN JIBHIKYIIHXCS
OKOH.



ABSTRACT OF THE DIPLOMA THESIS
Kodina Veronika Igorevna

Diagnostics of degradation of polymer materials during temperature
simulation of their aging using transmission spectra of the terahertz frequency
range and multiparameter analysis.

Supervisors — Senior Researcher at the SSI “B.1. Stepanov Institute of the
National Academy of Sciences of Belarus” A.V. Lyakhnovich, Associate Professor
of the Department of Laser Physics and Spectroscopy of BSU, Doctor of Physical
and Mathematical Sciences E.A. Melnikova.

The thesis research consists of an introduction, 4 chapters, a conclusion, a list
of references (23), list of published articles (4) and consist of 44 pages. The thesis
contains 2 tables and 25 figures.

Key words: terahertz frequency range, terahertz time domain spectroscopy,
The Partial Least Squares regression method, window function, multiparameter
analysis, polymers, polycarbonate.

The object of study are samples of two types of polycarbonate.

Purpose of the study: application and evaluation of the terahertz time-
domain spectroscopy method in combination with multiparameter analysis methods
to classify two types of polycarbonate according to the degree of aging.

Research methods: sample preparation methods: temperature modeling of
aging using thermal training; sample measurement methods: terahertz time domain
spectroscopy; data preprocessing methods: elimination of the Fabry-Perot effect
with a window function, transition from waveforms’s time-domain data to
frequency-domain data using the Fourier transform, smoothing with a Savitzky-
Golay filter; multiparameter methods: The Partial Least Squares regression;
methods for selecting spectral variables: searching combination moving window
interval PLS.



PO®EPAT JIBITVIOMHA TTPAIIbI
Konazina Bepanika Irapayna

JABIATHOCTBIKA  Prpajanbli  NaJiMepHbIX  MATIPbIAJIAY  NPbI
TIMIIEPATypHail IMiTambli IX CTap3HHS Na CHEKTPax MPaNyCKAHHA
TeparepuoBOro 4YacTOTHATA AbISINIA30HY 3 Y:>KbIBAHHEM IIMATHAPAMETPbIYHATA
aHaJi3y.

HaBykoBbIst KipayHiki - cTapiibl HaBYKoBbl cymnpainoyHik JIHY «lHCThITYT
¢i3iki ima B.I. CusnanaBa HAH benapyci» JlsxHoBiu A.B, mampHT kadeapsl
nazepHaii @i3iki 1 cmektpackamii BJIY, mokrap ¢i3ika-MaTIMAaTbIYHBIX HaBYK
MernbHikaBa A.A.

JIpITIOMHae  JaciefaBaHHE CKIajaelia 3 YBAA3eHHA, 4 pasazenay,
3aKJIIOYIHH, CIICY BhIKapbIcTaHai sitapatypsl (23), ciicy amyOsikaBaHbIx mpaif (4)
1 3aiimae 44 crapoHki. Y nbIIUIOMHAN pabore mpajcrayieHsl 2 TaOmiel, 25
MaJTFOHKAY .

KiiouaBbisi CJOBBI: TIparepraBbl 4YacTOTHBI JBIANIA30H, TIparepiiaBas
CIEeKTpackamisi ¥ yacoBaid BOOJIACLll, METaJ] MpaeKUbll HAa JaTIHTHbBIA CTPYKTYPHI,
aKoHHasl (QYHKIIbIS, IIMATIApAMETPBIYHBI aHAJI13, TAJTIMEpPHI, TToJIiKapOaHar.

AO'eKT 1acjielaBaHHA — Y30pbl ABYX pa3HaBIIHACIY MOJIiKapOaHara.

Mbdta pacienaBaHHsi: TpPBIMSHEHHE 1 alPHKa MeETaay TepareproBon
CIeKTpackami ¥  vacoBaii  BoOmacmi ¥ kaMmOiHameli 3 MeTaaami
mMaToapaMeTpblyHara —aHaiizy aisi  Kjaciikaubll  ABYX — pa3HaBlIHACLAY
nosiikapOaHara na cTyMneHl CTapIHHS.

Metaabl gacjeqaBaHHsI: Memaobl NAOPbLIXMOYKL Y30pay: TIMIIEpaTypHas
MaJIISIBAHHHE CTapdHHS 3 JlallaMorail TIPMAaTPIHIPOYKI; Memaosbl BbLMAPIHHA
y3opay: TIparepliaBas CIIEKTpackamis ¥ dYacoBalh  BoOnacii; memaosi
nepadanpayoyki oawuvix: yxineHHe 3¢exty dDaoOpwl-Ilsapo akoHHail (QyHKIBIAM,
nepaxod ajJ 4YacaBbiX ¢opMay 1@ CIeKTpay TMparyCKaHHsS 3 Jarmamorai
nepayTBapIHHS dyp'e, 3TJIaJI)KBAHHE binbTpam Caginkara-I'ones;
WMamnapamempblynvls Memaovl. METaJl TPAEKIlbli Ha JIATIHTHBIS CTPYKTYPHI;
Memaovl 8blOAPY CNEeKMpAlbHbIX NepaMeHHbIX: MeTaj KamMOiHallbll BOKHAY, sKis

pyxaronua.



